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IMAGE FORMING APPARATUS,
CUSTOMIZATION CONTROL METHOD AND
RECORDING MEDIUM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of a Japanese Patent
Application No. 2010-271895 filed on Dec. 6, 2010, in the
Japanese Patent Office, the disclosure of which is hereby
incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates an image forming apparatus,
a customization control method and a recording medium for
customizing UI (User Interface) screens.

2. Description of the Related Art

In recent years, on a Ul screen of a multifunctional
machine, items customizable by a user and user screens into
which customization is reflected can be dynamically changed
according to user’s operation environments. For example, a
technique is known in which customization setting on a user
having change right or on a user of a reflection target of a
change is possible for each of parameters that form UI com-
ponents included in a UT screen.

Patent document 1 (Japanese Laid-Open Patent Applica-
tion No. 2007-323234) discloses an information processing
apparatus that can control customizable items or users to
whom customization is reflected on a Ul screen for each user,
according to operation environments of the users. The patent
document 1 discloses a configuration for managing, as meta
information, users having change right for parameters or
users of reflection targets of customization, so as to dynami-
cally change settings.

In the conventional technique, users who can perform cus-
tomization and users of reflection targets of the customization
can be set for each parameter of Ul components. However, in
the conventional technique, since customization is performed
for one screen, the control becomes very complicated when
considering management of plural users.

That is, in the conventional technique, for a Ul screen of a
customization target, customization setting states are man-
aged for each of individual parameters, in which customiza-
tion setting states indicate, for example, who can currently
change which parameters, and which parameter affects which
screen. Thus, in the conventional technique, there is a prob-
lem in that it is difficult to ascertain all customization states,
so that management of customization settings becomes com-
plicated.

On the other hand, multifunctionality of multifunctional
machines is developing. Thus, multifunctional machines are
provided with applications added by third vendors using a
software development kit (to be referred to as SDK) and
functions for browsing Web pages and the like, in addition to
applications (copy, scanner, FAX, printer) that are normally
provided. Also, the multifunctional machine is provided with
a macro function that can call setting values (for example, A4
size, black and white, aggregation, staple) set beforehand for
each application (copy application, for example). There is a
problem in that, for the multifunctional machine having vari-
ous functions, the number of times of operations that should
be performed by a user increases when using later-added
applications and macro functions.

SUMMARY OF THE INVENTION

Accordingly, it is an object in one embodiment of the
present invention to provide an image forming apparatus, a
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2

customization control method and a recording medium that
can make it easy to manage and control of customization
setting while improving user operability.

According to an embodiment, an image forming apparatus
includes:

a first management unit configured to manage screen type
information including a type that indicates a dependence
relationship between Ul screens when performing cus-
tomization for a Ul screen;

a second management unit configured to manage place-
ment item type information including a type that indi-
cates whether to reflect customization of a first Ul screen
into a placement item to be placed on a second Ul screen,
wherein the second Ul screen depends on the first Ul
screen;

a third management unit configured to perform manage-
ment and display control for configurations of plural Ul
screens; and

a customization control unit configured to, in a case where
a placement item of a predetermined UI screen that is
display-controlled by the third management unit is cus-
tomized, determine whether to reflect customization of
the predetermined UI screen into a UI screen that
depends on the predetermined Ul screen based on the
screen type information of the predetermined Ul screen
and the placement item type information of the place-
ment item of the customization target.

According to another embodiment, a customization con-

trol method includes the steps of:

obtaining, from a storage unit, screen type information
including a type that indicates a dependence relationship
between Ul screens when performing customization for
a Ul screen;

obtaining, from a storage unit, placement item type infor-
mation including a type that indicates whether to reflect
customization of a first UI screen into a placement item
to be placed on a second Ul screen, wherein the second
UT screen depends on the first Ul screen;

performing management and display control for a prede-
termined UI screen; and

in a case where a placement item of the predetermined Ul
screen that is display-controlled is customized, deter-
mining whether to reflect customization of the predeter-
mined Ul screen into a Ul screen that depends on the
predetermined Ul screen based on the screen type infor-
mation of the predetermined Ul screen and the place-
ment item type information of the placement item of the
customization target.

According to the embodiments, user operability improves,
and management and control for customization setting
becomes easy in an image forming apparatus.

Other objects and further features of the present invention
will be apparent from the following detailed description when
read in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11is a block diagram showing an example of hardware
of an MPF of an embodiment;

FIG. 2 is a block diagram showing an example of functions
of the MFP of the embodiment;

FIG. 3 is a diagram showing an example of icon image
information;

FIG. 4 is a diagram showing an example of icon placement
information;

FIG. 51is a diagram showing an example of setting values of
a copy application;
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FIG. 6 is a diagram showing an example of URL informa-
tion;

FIG. 7 is a diagram showing an example of screen type
information;

FIG. 8 is a diagram showing an example of placement item
type information;

FIG. 9 is a diagram showing an example of customization
type information;

FIG. 10 is a diagram showing an example of a list screen of
applications;

FIG. 11 is a diagram showing an example of screen tran-
sition;

FIG. 12 is a diagram showing a configuration example of
each screen;

FIG. 13 is a diagram showing a configuration example of a
home screen shown;

FIG. 14 is a diagram showing an example of customization
(1) in an embodiment;

FIG. 15 is a diagram showing an example of customization
(2) in an embodiment;

FIG. 16 is a diagram showing an example of customization
(3) in an embodiment;

FIG. 17 is a diagram showing an example of customization
(4) in an embodiment;

FIG. 18 is a diagram showing an example of customization
(5) in an embodiment;

FIG. 19 is a diagram showing an example of customization
(6) in an embodiment;

FIG. 20 is a diagram showing an example of addition of a
placement item;

FIG. 21 is a sequence diagram showing an example of
customization processing in an embodiment;

FIG. 22 is a flowchart showing an example of processing
for determining a customization target in an embodiment; and

FIG. 23 is a flowchart showing an example of processing
for determining a placement item type in an embodiment.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In the following, embodiments are described with refer-
enceto figures. As an example of an image forming apparatus,
an MFP (Multifunction Peripheral) is described.

<Embodiment>

FIG. 11is ablock diagram showing an example of hardware
of the MPF of an embodiment. As shown in FIG. 1, the MFP
1 includes a control unit 11, a main storage 12, an auxiliary
storage unit 13, an external recording device I/F unit 14, a
network I/F unit 15, an operation unit 16, a display device 17
and an engine unit 18. The units are connected via a bus such
that data can be sent and received with each other.

The control unit 11 is a CPU for performing control for
each device, calculation and processing of data in a computer.
The control unit 11 is a calculation device for executing a
program stored in the main storage unit 12 or the auxiliary
storage unit 13. The control unit 11 receives data from an
input device or a storage device, performs calculation or
processing on the data, and outputs the processed data to an
output device or a storage device.

The main storage unit 12 can be a ROM (Read Only
Memory), a RAM (Random Access Memory) or the like. The
main storage unit 12 stores or temporarily stores data and
programs such as an OS that comprises basic software and
application software executed by the control unit 11.

The auxiliary storage unit 13 is an HDD (Hard Disk Drive)
and the like, and is a storage device for storing data related to
application software and the like.
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The external recording device I/F unit 14 is an interface
connected via a data transmission line such as a USB (Uni-
versal Serial Bus) between a non-transitory recording
medium 19 (flash memory, SD card and the like, for example)
and the MFP 1.

A program is stored in the recording medium 19, and the
program stored in the recording medium 19 is installed in the
MEFP 1 via the external recording device I/F unit 14, so that the
installed program is executable by the MFP 1.

The network I/F unit 15 is an interface between a peripheral
device and the MFP 1, in which the peripheral device has a
communication function and is connected via a network such
as a LAN (Local Area Network) or a WAN (Wide Area
Network) constructed by a data transmission line such as a
cable and/or a wireless line.

The operation unit 16 and the display device 17 are formed
by a key switch (hardware key) and an LCD (Liquid Crystal
Display) having a touch panel functions (including software
keys of a Graphical User Interface). The units 16 and 17 are a
display and/or an input device functioning as a Ul (ser Inter-
face) for using functions of the MFP 1.

The engine unit 18 reads a paper document, and prints an
image to a transfer paper as an input and output device of
image data. The engine unit 18 may be further provided with
a scanner engine.

<Function>

Next, functions of the MFP 1 are described. FIG. 2 is a
block diagram showing an example of functions of the MFP
1. The MFP 1 includes a standard application 20, a setting
value storage unit 25, a Web browser 30, a URL storage unit
31, an extension application 40, an extension application
control unit 45, and an SDK-IF 46. The MFP 1 may also
include a scanner setting value storage unit 47 and a stored
setting value storage unit 48. Also, the MFP 1 includes an API
(Application Program Interface) 50, a system management
unit 61, a memory management unit 62, an engine manage-
ment unit 63, a user management unit 64 and a send manage-
ment unit 65. In addition, the MFP 1 includes a display unit
70, an input unit 71, a screen management unit 72, a screen
type information management unit 73, a placement item type
information management unit 74 and a customization control
unit 75.

The standard application 20 is an application normally
included in the MFP 1. For example, there are standard appli-
cations 20 such as a copy application 21, a scanner applica-
tion 22, a printer application 23, a FAX application 24. The
standard application 20 can create an operation screen and
execute jobs of the application. Also, the standard application
20 stores setting values or reads (calls) setting values from the
setting value storage unit 25. This function is called a macro
function. The standard application 20 outputs data to the
display unit 70 using the API 50.

The setting value storage unit 25 stores setting values that
are registered beforehand for each setting item for each stan-
dard application.

The Web browser 30 communicates with an http server to
display a Web page. The Web browser 30 obtains URL infor-
mation from the URL storage unit 31 and outputs a Web page
of'the URL to the display unit 70. The URL storage unit 31
stores a URL displayed by the Web browser 30. In an embodi-
ment, the Web browser 30 may be not provided in the MFP 1.

The extension application 40 is an application that can be
additionally installed by an SDK. Also, the extension appli-
cation 40 executes jobs of screen creation and the application.
An SDK application developed with a C language is classified
as Type C, and an SDK application developed by Java is
classified as Type J.
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The SDK copy application 41 is an SDK application devel-
oped using the C language. The SDK copy application 41 is
classified into an SDK application of Type C (developed by C
language).

The Java SDK development platform 42 is an SDK appli-
cation developed using the C language. The Java SDK devel-
opment platform 42 is classified into an SDK application of
Type C, and is a JavaVM platform for executing an SDK
application developed by Java.

The SDK simple scanner 43 is an SDK application devel-
oped using Java. The SDK simple scanner 43 is classified into
an SDK application of Type J.

The SDK document storage 44 is an SDK application
developed using Java. The SDK document storage 44 is clas-
sified into an SDK application of Type J.

The extension application control unit 45 manages all of
the SDK applications. The SDK-IF 46 is an interface between
the SDK application (such as the SDK simple scanner) and
each management unit, input unit, display unit and the like.

The extension application control unit 45 directly manages
SDK applications of Type C. The Java SDK development
platform 42 of the Type C SDK application makes it possible
to execute SDK applications of Type J.

The system management unit 61 manages the status of the
whole system. The system management unit 61 requests each
application to display an operation screen. The memory man-
agement unit 62 performs memory management and creation
of scanned file data. The engine management unit 63 per-
forms control for reading documents. The user management
unit 64 performs user authentication and management of
scanner transfer destination. The send management unit 65
controls data transmission from the MFP 1 to other appara-
tuses.

The display unit 70 displays a screen of a list of applica-
tions. Also, the display unit 70 displays operation screens of
standard applications 20 and extension applications 40, and a
Web page created by the Web browser 30.

The input unit 71 detects pressing of an icon in the list
screen. Theicon is one ofthe Ul components, and may be also
referred to as a placement item. The input unit 71 receives
pressing of an icon as an operation request for the icon. Also,
the input unit 71 receives an input from an operation screen of
the standard application 20 or the extension application 40, or
from the Web page. In addition, the input unit 71 receives a
customization operation for a Ul component of a Ul screen.

The screen management unit 72 manages configurations of
plural UT screens, and controls display of predetermined Ul
screens. The screen management unit 72 determines a screen
display owner from among standard applications 20, exten-
sion applications 40 and the Web browser 30 according to an
icon in the list screen requested from the input unit 71, and
transmits a screen display request to the owner. The screen
management unit 72 determines an after-mentioned place-
ment item type for a Ul component that is newly registered in
the list screen of applications.

The screen management unit 72 stores and manages icon
images and icon placement information (including 1Ds of
each extension application) to be displayed on the list screen
of applications. Also, the screen management unit 72 creates
the list screen of applications based on icon images and the
icon placement information.

The screen management unit 72 updates screen informa-
tion based on customization details due to control from the
customization control unit 75.

Regarding a difference from the conventional technique,
for example, a screen dedicated for an extension application
is displayed in the conventional technique. On the other hand,
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the extension application control unit 45 of the present
embodiment does not output a dedicated screen. Also, in the
present embodiment, the screen management unit 72 man-
ages screen transition of the whole applications including the
extension application 40, the standard application 20 and the
Web browser 30.

The screen type information management unit 73 manages
screen type information including a type representing a
dependence relationship between screens when performing
customization. For example, as types of screens, there is a
default screen, and a user-by-user screen depending on the
default screen. When a default screen is customized, the cus-
tomization is basically reflected in the user-by-user screen.
However, when a user-by-user screen is customized, the cus-
tomization is not reflected in the default screen.

The placement item type information management unit 74
manages placement item type information including a type
that indicates whether to reflect customization of a screen
which is depended on in a placement item (icon) placed in a
UT screen. As types of placement items, there are a screen
dependent type in which customization of a screen which is
depended on is reflected, and a function dependence type in
which customization of a screen which is depended on is not
reflected. However, even for the placement item of the func-
tion dependent type, in the case when customization of the
screen which is depended on is use restriction of a depending
function, the use restriction is reflected.

The customization control unit 75 controls customization
for placement items of the Ul screen. In the case when a
placement item of a predetermined Ul screen is customized,
the customization unit 75 determines whether to reflect the
customization into a Ul screen other than the predetermined
UT screen based on screen type information of the predeter-
mined Ul screen and placement item type information of the
placement item to be customized. The customization control
unit 75 applies customization details to other Ul screens if
predetermined conditions are satisfied.

The standard application 20, the Web browser 30, the
extension application 40, each management unit 61-65, the
screen management unit 72, the customization control unit
75, and the extension application control unit 46 may be
realized by the control unit 11, the main storage unit 12 as a
work memory, and the auxiliary storage unit 13 storing vari-
ous programs and the like. The setting value storage unit 25,
the URL storage unit 31, the screen type information man-
agement unit 73, and the placement item type information
management unit 74 may be realized by the main storage unit
12 and/or the auxiliary unit 13 and the like. The display unit
70 may be realized by the control unit 11 and the display
device 17, for example. The input unit 71 may be realized by
the operation unit 16 and the like.

<Data Structure>

Next, a data structure of data stored in each management
unit is described. The screen management unit 72 stores icon
image information and icon placement information. FIG. 3 is
a diagram showing an example of icon image information.

In the icon image information shown in FIG. 3, each icon
1D is associated with corresponding icon image information.
The icon image information is pre-registered image informa-
tion or image information that is added later. When icon
image information is added, an icon ID is automatically
assigned by the screen management unit 72, for example.

FIG. 4 is a diagram showing an example of icon placement
information. The icon placement information shown in FIG.
4 has a data structure including coordinates in the list screen,
an icon ID corresponding to an icon image, and a display
screen owner ID specifying an owner that displays the screen,
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for each placement ID of icon. Also, the icon placement
information includes an application setting value (when there
is one) for the standard application 20, and a URL number for
the Web browser 30.

When an extension application 40 is newly installed, the
screen management unit 72 assigns a value obtained by incre-
menting the maximum value of the existing placement ID as
aplacement ID. In addition, coordinates of an available posi-
tion are added to the icon placement information. As to the
display screen owner 1D, a new ID originally held by the
extension application 40 is added to the icon placement infor-
mation.

As to the icon ID, when there is an icon prepared by the
extension application 40, an icon ID is assigned by incre-
menting the maximum value of the existing icon ID, and icon
image information is updated. If there is not the icon, a sys-
tem-default icon ID is assigned.

By holding the data structure shown in FIG. 4, icons of the
standard applications 20 and the extension applications 40 are
displayed in a same list screen. For example, a same list
screen displays the scanner application 22 of the standard
application 20 having a placement ID of 4 and the SDK copy
application 41 of the extension application 40 having a place-
ment ID of 5. Even for the same copy application 21, if
settings values for the macro function are different, different
icons are displayed. For examples, different icons are dis-
played for the copy application 21 of a placement ID of 7 and
the copy application 21 of a placement ID of 8.

Next, setting values of macro functions of the standard
application 20, that are stored in the setting value storage unit
25, are described. FIG. 5 is a diagram showing an example of
setting values of the copy application 21.

As shown in FIG. 5, as to the setting value information, a
user registers a registration name and setting values for each
setting value number beforehand. The setting value number is
associated with the icon placement information (refer to FIG.
4) of the list screen.

For example, as to a macro function of the setting value
number of 1, the registration name is “aggregation print”, and
setting values are set as follows: color—"“full color”, paper
feed tray—“A4 horizontal”, document type—*picture”, set
direction—*“readable direction”, density—“‘normal”, both-
sides aggregation division—"“aggregation”, rescale—“71%"
and finish—“sort”.

Next, URL information that is stored in the URL storage
unit 31 is described. FIG. 6 is a diagram showing an example
of URL information. As shown in FIG. 6, a registration name
and a URL are registered for each URL number by a user
beforehand. The URL number is associated with icon place-
ment information in the list screen (refer to FIG. 4).

For example, as for the URL number “1”, the registration
name is associated with “AAA homepage”, and the URL is
associated with “http://www.AAA co.jp/”.

Next, screen type information that is stored in the screen
type information management unit 73 is described. FIG. 7 is
a diagram showing an example of the screen type informa-
tion. As shown in FIG. 7, the screen type information holds a
screen type and a characteristic of the screen type. In the
example shown in FIG. 7, “default screen” and “user-by-user
screen” are defined as the screen type.

The characteristic of “default screen” is that one default
screen exists per one screen of a customization target. The
characteristic of the “user-by-user screen” is that one user-
by-user screen exists for each user per one screen of a cus-
tomization target. The “user-by-user screen” has a depen-
dence relationship with respect to the “default screen”. That
is, the “user-by-user screen” depends on the “default screen”.
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Also, the initial state of “user-by-user screen” when creating
a new user is the “default screen”.

For example, when applying screen types to ahome screen,
there are two types that are a default screen of the home screen
and a user-by-user screen of the home screen. Regarding the
user-by-user screen, there are home screens for registered
users. Each screen type may be stored while being associated
with a screen ID, for example.

Next, placement item type information stored in the place-
ment item type information management unit 74 is described.
FIG. 8 is a diagram showing an example of the placement
item type information. As shown in FIG. 8, the placement
item type information includes a placement item type, a char-
acteristic and an example in a home screen. Although an
example ina home screenis described in FIG. 8, other screens
may be applied.

In the example shown in FIG. 8, two types of placement
item types are defined, which are “screen dependent” and
“function dependent”. The characteristic for the “screen
dependent” is that the corresponding item is a placement item
to be affected by customization of a screen which is depended
on. The characteristic for the “function dependent” indicates
that the corresponding item is a placement item that is not
affected by customization of a screen which is depended on,
but is affected by use restriction of a function which is
depended on.

As shown in FIG. 8, as examples in the home screen, there
are various applications and various SDKs as items of “screen
dependent”. Also, there are various programs and user-by-use
URL links as items of “function dependent”.

Each of the various programs and user-by-use URL links is
a placement item created based on a function of various
applications and various SDKs. The placement item becomes
unusable when use of a function which is depended on is
restricted.

Examples of the various applications, various SDKs, vari-
ous programs, and user-by-user URL links are as follows,

Various applications: copy, scanner, printer, document
box, browser;

Various SDK: App2Me;

Various programs: 2inl copy, scanner of xx company; and

User-by-user URL link: Scan2Gmail.

For example, “2inl copy” is a placement item of “function
dependent” based on the copy application in the various
applications, “scanner of xx company” is a placement item of
“function dependent” based on the scanner application in the
various applications, and “Scan2Gmail” is a placement item
of “function dependent” based on the browser in the various
applications. Each of the various programs is a macro func-
tion, for example.

Next, customization type information stored in the cus-
tomization control unit 75 is described. FIG. 9 is a diagram
showing an example of the customization type information.
As shown in FIG. 9, the customization type information
includes a customization type, a characteristic and a customi-
zation example.

In the example shown in FIG. 9, “use restriction” and
“design” are defined as the customize types. As a character-
istic of the “use restriction”, the “use restriction” indicates
customization that affects use availability of the function. The
characteristic of the “design” is that the customization does
not affect use availability of any function, but instead indi-
cates a customization only for appearance. As customization
examples of FIG. 9, there can be switching between display
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and nondisplay (hide) in the use restriction. For the “design”,
there can be layout changes and size changes.

Screen Example

Next, screens and screen transitions are described. FIG. 10
is a diagram showing an example of a list screen of applica-
tions. As shown in FIG. 10, one screen of the list screen
displays shortcut icons (placement items) for standard appli-
cations (copy, scanner, printer), an extension application
(App2Me), registered setting values (2inl copy, scanner of xx
company) for the standard applications 20, and a Web
browser 30 (Scan2Gmail).

When an icon is pressed on the screen shown in FIG. 10, a
corresponding application screen, a Web page, or an applica-
tion screen of a state in which a registered setting value is set
is displayed. When icons do not fit into one screen, a next page
can be shown by pressing a page advancing button 100 placed
at lower right.

Next, an example of screen transition from the list screen is
described. FIG. 11 is a diagram showing an example of screen
transition. As shown in FIG. 11, when a copy icon at the upper
left is pressed on the list screen d11, a copy application screen
s12 is displayed. Accordingly, a screen of a function (includ-
ing an extension application) can be displayed by performing
one operation (pressing icon) from a screen on which a list of
applications is displayed, so that a burden for a user can be
reduced.

Control for screen transition is performed by the screen
management unit 72. The list screen d11 may be set to be a
home screen.

<Screen Configuration>

Next, configuration examples of screen types and place-
ment item types are described. FIG. 12 is a diagram showing
a configuration example of each screen. FIG. 12 is a diagram
showing examples of placement items and their placements in
the home screen shown in FIG. 10.

The default screen shown in FIG. 12 is depended on by the
user-by-user screen, in which the direction of dependency is
only from the user-by-user screen to the default screen. That
is, the default screen has a single-direction dependency rela-
tionship from the user-by-user screen. This relationship
means that there is a possibility in that the user-by-user screen
is affected by customization for the default screen.

Placement items are placed in each screen. FIG. 8 shows
“screen dependent” and “function dependent” as placement
item types. In the example shown in FIG. 12, each placement
item of “screen dependent” is shown using a square thick-
frame, and each placement item of “function dependent” is
shown using a square thin frame.

The “screen dependent” depends on “default screen”, that
is, the “screen dependent™ has a dependence relationship with
respect to the “default screen”. The “function dependent™ is
affected by userestriction of a function which is depended on.
The expression used in FIG. 12 is also used in the following
examples.

FIG. 13 is a diagram showing a configuration example of
the home screen shown in FIG. 10. In the example shown in
FIG. 13, three users (A, B and C) are registered, and a snap-
shot right after the user A is registered is shown.

The user-by-user screen depends on the default screen, so
that initial values at the time of user registration become
setting values of the default screen. In the following, concrete
examples are shown in the case where customization is per-
formed for the default screen and the user A screen.
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<Customization>

FIG. 14 is a diagram showing an example of customization
(1) in an embodiment. FIG. 14 shows a customization
example in which a copy icon (one of the various applica-
tions) displayed on the default screen is hidden (that is,
changed to a nondisplay state).

The input unit 71 receives customization operation for
hiding the copy icon, and outputs received information to the
screen management unit 72. The screen management unit 72
obtains a screen type of the screen of the customization target
and placement item type information of placement items.

The screen management unit 72 outputs the obtained infor-
mation and details of customization to the customization
control unit 75. At this time, the customization control unit 75
recognizes a customization request from the obtained infor-
mation.

Inthe example shown in FIG. 14, the customization request
includes screen type: default screen, placement item type:
screen dependent, and customization type: use restriction.

The customization control unit 75 performs control so as to
hide copy, icons of all users by hiding the copy icon of the
default screen. That is, the customization control unit 75
performs use restriction to prevent every user from using the
copy application.

Since “2inl copy” that is a program for the copy function
depends on the copy function in each of the default screen and
the user-by-user screens, the customization control unit 75
performs control to restrict use of the “2inl copy”. Thus, the
“2inl copy” icon is hidden like the copy icon.

FIG. 15 is a diagram showing an example of customization
(2) in an embodiment. FIG. 15 shows an example in which the
“2inl copy” icon (one of the various program icons) dis-
played on the default screen is hidden (is changed to a non-
display state).

The input unit 71 receives customization operation for
hiding the “2inl copy” icon, and outputs received informa-
tion to the screen management unit 72. The screen manage-
ment unit 72 obtains a screen type of the screen of the cus-
tomization target and placement item type information of the
placement item.

The screen management unit 72 outputs the obtained infor-
mation and details of customization to the customization
control unit 75. At this time, the customization control unit 75
recognizes a customization request from the obtained infor-
mation.

Inthe example shown in FIG. 15, the customization request
includes screen type: default screen, placement item type:
function dependent, and customization type: use restriction.

The customization control unit 75 hides the “2inl copy”
icon on the default screen. At this time, there is no effect on all
of existing users (A, B and C). The reason is that the place-
ment item type of the “2inl copy” is “function dependent”
and use restriction of the copy function on which the “2inl
copy” depends is not applied.

After that, if a new user is added, as described with refer-
ence to FIG. 13, the “2inl copy” icon is hidden as an initial
state of the user-by-user screen. But, it is possible to enable
the “2in1 copy” icon to be used by customization of each user.

FIG. 16 is a diagram showing an example of customization
(3) in an embodiment. FIG. 16 shows an example in which a
copy icon (one of the various applications) displayed on the
user A screen is hidden (is changed to a nondisplay state).

The input unit 71 receives customization operation for
hiding the copy icon, and outputs received information to the
screen management unit 72. The screen management unit 72
obtains a screen type of the screen of the customization target
and placement item type information of the placement item.
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The screen management unit 72 outputs the obtained infor-
mation and details of customization to the customization
control unit 75. At this time, the customization control unit 75
recognizes a customization request from the obtained infor-
mation.

Inthe example shown in FIG. 16, the customization request
includes screen type: user-by-user screen, placement item
type: screen dependent, and customization type: use restric-
tion.

The customization control unit 75 hides the copy icon of
the user A screen. At this time, there is no effect on existing
other users (B, C) and on the default screen. The reason is that
the screen type of the “user A screen” is the “user-by-user
screen’”.

That is, this case is effective in a situation where, although
use of the copy application is allowed for every user, the copy
application on the user A screen is desired to be hidden since
the user A does not use the copy application normally. When
the situation changes so that the user A wants to use the copy
application, it is possible to enable the copy application by
displaying the icon.

Although the “2inl copy” icon depends on the copy func-
tion, it is not affected by use restriction since the customiza-
tion target screen is “user-by-user screen”.

However, if it is assumed that the copy icon is customized
to be hidden in the default screen before, the “2inl copy” that
is a program for the copy function in each of the default screen
and the user-by-user screens can not be used since the “2inl
copy” depends on the copy function. Also, since use restric-
tion is applied to every user, the copy icon cannot be dis-
played.

FIG. 17 is a diagram showing an example of customization
(4) in an embodiment. FIG. 17 shows an example in which
layout change is performed for a scanner icon (one of the
various applications) displayed on the default screen.

The input unit 71 receives customization operation for
moving the scanner icon, and outputs received information to
the screen management unit 72. The screen management unit
72 obtains a screen type of the screen of the customization
target and placement item type information of the placement
item.

The screen management unit 72 outputs the obtained infor-
mation and details of customization to the customization
control unit 75. At this time, the customization control unit 75
recognizes a customization request from the obtained infor-
mation.

Inthe example shown in FIG. 17, the customization request
includes screen type: default screen, placement item type:
screen dependent, and customization type: design.

The customization control unit 75 changes the layout of the
scanner icon on the default screen. There is no effect on the
existing users (A, B, C). The reason is that the customization
type is design.

After that, if a new user is added, as described with refer-
ence to FIG. 13, placement of the “scanner” icon follows the
default screen as an initial state of the user-by-user screen.

FIG. 18 is a diagram showing an example of customization
(5) in an embodiment. FIG. 18 shows an example in which
layout change is performed for a “scanner of xx company”
icon (one of the various programs) displayed on the user A
screen.

The input unit 71 receives customization operation for
moving the “scanner of xx company” icon, and outputs
received information to the screen management unit 72. The
screen management unit 72 obtains a screen type of the screen
of'the customization target and placement item type informa-
tion of the placement item.
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The screen management unit 72 outputs the obtained infor-
mation and details of customization to the customization
control unit 75. At this time, the customization control unit 75
recognizes a customization request from the obtained infor-
mation.

Inthe example shown in FIG. 18, the customization request
includes screen type: user-by-user screen, placement item
type: function dependent, and customization type: design.

The customization control unit 75 changes the layout of the
“scanner of XX company” icon on the user A screen accord-
ing to the customization request. There is no effect on the
existing other users (B, C) and on the default screen. The
reason is that the customization type is design.

Since the placement item type is “function dependent”,
even though use restriction is applied by hiding the “scanner
of XX company” icon on the default screen, each user is not
affected by that.

However, when the scanner function which is depended on
by the “scanner of XX company” is use-restricted, the “scan-
ner of XX company” cannot be used as a function on the
user-by-user screen of each user so that it is use-restricted.

FIG. 19 is a diagram showing an example of customization
(6) in an embodiment. FIG. 19 shows an example in which the
scanner icon (one of the various programs) displayed on the
default screen is hidden. In the example shown in FIG. 19, a
case is described in which the shortcut icon (scanner) that is
the customization target is placed in different positions
between the default screen and the user-by-user screen.

The input unit 71 receives customization operation for
hiding the “scanner” icon, and outputs received information
to the screen management unit 72. The screen management
unit 72 obtains a screen type of the screen of the customiza-
tion target and placement item type information of the place-
ment item.

The screen management unit 72 outputs the obtained infor-
mation and details of customization to the customization
control unit 75. At this time, the customization control unit 75
recognizes a customization request from the obtained infor-
mation.

Inthe example shown in FIG. 19, the customization request
includes screen type: default screen, placement item type:
screen dependent, and customization type: use restriction.

The customization control unit 75 performs control so as to
hide the “scanner” icon of every user by hiding the “scanner”
icon of the default screen. That is, the customization control
unit 75 performs use restriction such that every user cannot
use the scanner.

Also, since the “scanner of XX company” that is a program
for the scanner function in each of the default screen and the
user-by-user screens depends on the scanner function, the
customization control unit 75 performs use restriction on the
“scanner of XX company”. Thus, the “scanner of XX com-
pany” icon is hidden like the “scanner” icon.

Although contents of FIG. 19 are similar to contents
described with reference to FIG. 14, there is a difference
between them in that placement positions of the icon are
different between the default screen and the user A screen due
to layout change. However, there is no difference in process-
ing due to the difference of placement positions ofthe icon, so
the processing of FIG. 19 is similar to the processing of FIG.
14.

<Addition of Placement Item>

Next, a case where a placement item is newly added is
described. FIG. 20 is a diagram showing an example of addi-
tion of a placement item. When a new application is added or
a new application is registered, a placement item is newly
added.
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In the example shown in FIG. 20, it is considered to add a
fax application function is added as a new application. When
adding a function, the screen management unit 72 determines
a placement item type according to whether a program of the
function to be added is a program that realizes the function in
itself (by itself).

If the function to be added is the program that realizes the
function in itself, the screen management unit 72 sets the
placement item type to be “screen dependent”, if not, the
screen management unit 72 sets the placement item type to be
“function dependent”. For example, when a “fax’ icon shown
in FIG. 20 is added, the placement item type becomes “screen
dependent” since the “fax” is a program for realizing the fax
function in itself.

Next, a case for registering a program (macro) like “4inl
copy” that is not a copy function in itself but that uses a copy
function, is considered. In this case, since the “4inl copy™ is
not a program for realizing the function in itself (but using
other function), the screen management unit 72 registers the
placement item type as “function dependent” to the place-
ment item type information management unit 74. Accord-
ingly, placement item type information of an added place-
ment item can be automatically set.

<Operation>

Next, operation of the MFP 1 of an embodiment is
described. FIG. 21 is a sequence diagram showing an
example of customization processing in the embodiment. In
the operation, it is assumed that the default screen or the
user-by-user screen is customized on an operation panel of
the MFP 1 or by using an input measure such as a Web
browser.

In step S101, the input unit 71 receives a customization
request such as layout change or nondisplay of icon or the
like, and reports the customization request to the screen man-
agement unit 72. The input unit 71 receives, from a user, a
request for “hiding (restricting use of) copy icon”, for
example.

In steps S102 and S103, the screen management unit 72
obtains screen type information from the screen type infor-
mation management unit 73 based on the reported customi-
zation request. The obtained screen type information is the
screen type shown in FIG. 7 that is managed by the screen
type information management unit 73 in the customization
target screen. The screen management unit 72 obtains infor-
mation of “default screen” in an example of FIG. 14, for
example.

In steps S104 and S105, the screen management unit 72
obtains placement item type information from the placement
item type information management unit 74 based on the
reported customization request. The obtained placement item
type information is the placement item type shown in FIG. 8
that is managed by the placement item type information man-
agement unit 74. The screen management unit 72 obtains
information of “screen dependent” in an example of FIG. 14,
for example.

In step S106, the screen management unit 72 reports these
pieces of obtained information to the customization control
unit 75. For example, in an example of FIG. 14, the screen
management unit 72 reports information of “default screen,
screen dependent, use restriction”, for example.

In step S107, the customization control unit 75 determines
which item of which screen the current customization is
reflected in based on information obtained from the screen
management unit 72. For example, in an example of FIG. 14,
the customization control unit 75 determines to reflect cus-
tomization in “default screen, screens of users A, B and C,
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copy icon, 2inl copy”. Details of customization target deter-
mination processing of step 107 are described later with ref-
erence to FIG. 22.

In step S108, after the customization control unit 75 deter-
mines a screen of a customization target and a placement
item, the customization control unit 75 outputs the informa-
tion to the screen management unit 72.

In step S109, the screen management unit 72 updates
screen information based on information obtained from the
customization control unit 75. For example, in an example of
FIG. 14, the screen management unit 72 updates copy icons of
the default screen and screens of users A, B and C and the
“2inl copy” icon into the nondisplay state, for example.

In step S110, the screen management unit 72 performs
actual screen update processing for the display unit 70 based
on the updated screen information. The display unit 70 dis-
plays an updated screen. Accordingly, customization details
are reflected in each screen.

FIG. 22 is a flowchart showing an example of the customi-
zation target determination processing in an embodiment. In
step S201 shown in FIG. 22, the customization control unit 75
determines whether the type of customization performed by
the user is “use restriction”. When the customization type is
“use restriction” (Yes in step S201), the process proceeds to
step S202. When the customization type is not “use restric-
tion” (No in step S201), the process proceeds to step S205.

In step S202, the customization control unit 75 determines
whether the screen type of the customization target is “default
screen”. When the screen type is “default screen” (Yes in step
S202), the process proceeds to step S203. When the screen
type is not “default screen” (No in step S202), the process
proceeds to step S205.

In step S203, the customization control unit 75 determines
whether the placement item type of the customization target is
“screen dependent”. When the placement item type is “screen
dependent” (Yes in step S203), the process proceeds to step
S204. When the placement item type is not “screen depen-
dent” (No in step S203), the process proceeds to step S205.

In step S204, the customization control unit 75 determines
that the default screen and every user-by-user screen are
customization targets. The customization control unit 75
determines whether there is an icon (function dependent icon)
depending on a placement item of the customization target.
When there is the icon, the customization control unit 75
determines that the icon of the “function dependent” is also a
customization target.

In step S205, the customization control unit 75 determines
that only the customization target screen is a target for cus-
tomization. This determination processing is performed for
every placement item requested to be customized on the cus-
tomization target screen.

Accordingly, when predetermined conditions are satisfied
for a placement item of a customization target, customization
can be reflected in plural screens collectively.

Next, processing for determining a placement item type
when a placement item is newly added is described. FIG. 23
is a flowchart showing an example of processing for deter-
mining a placement item type in an embodiment. In step S301
shown in FIG. 23, the screen management unit 72 determines
whether the placement item to be added to a home screen and
the like is a function realization program. The function real-
ization program is an application in itself, and does not
include a program, like a macro, that calls an application and
sets setting values to the application.

When the placement item to be added is the function real-
ization program (Yes in step S301), the process goes to step
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S302. When the placement item to be added is not the func-
tion realization program (No in step S301), the process goes
to step S303.

In step S302, the screen management unit 72 adds an icon
to the default screen in which “screen dependent™ is set as the
placement icon type.

In step S303, the screen management unit 72 adds an icon
to the default screen in which “function dependent™ is set as
the placement icon type.

Accordingly, for example, the placement item type of an
icon (placement item) to be newly added can be automatically
set in an application list screen. At this time, although the
placement item is not automatically added to the user-by-user
screen, it is possible to use the added-placement item by
customizing the user-by-user screen. The state of this case is
the same as the state in which the “copy” icon is hidden in
FIG. 16. That is, the state of this case is the same as the state
in which, although the added-placement item is usable, it is
hidden since it is not used.

As mentioned above, according to the present embodi-
ment, it becomes possible to improve operability ofauser and
to make it easy to manage and control customization settings.

[Modified Example]

A program to be executed in the image forming apparatus
(MFP) of the embodiment is recorded in a computer readable
non-transitory recording medium as an installable format file
or as an executable format file, so that a recording medium is
provided. As examples of a recording medium, there are a
CD-ROM,; a flexible disk (FD), a CD-R, a DVD (Digital
Versatile Disk) and the like.

Also, the program to be executed in the image forming
apparatus of the embodiment may be provided by storing the
program in a computer connected to a network such as the
Internet such that a user can download the program via the
network. Also, the program to be executed in the image form-
ing apparatus of the embodiment may be provided or deliv-
ered via a network such as the Internet.

In addition, the program to be executed in the image form-
ing apparatus of the embodiment may be embedded ina ROM
and the like, and the ROM may be provided.

The program to be executed in the image forming appara-
tus of the embodiment has a module configuration including
modules corresponding to before-mentioned functional units.
That is, the control unit 11 (processor) reads the program
from the auxiliary storage unit 13 and executes the program,
so that one or more modules are loaded on the main storage
unit 12 and one or more units are generated on the main
storage unit 12.

The present invention is not limited to the above-described
embodiments, but various variations and modifications may
be made without departing from the scope of the present
invention. In addition, by properly combining configuration
components disclosed in the above-mentioned embodiments,
various examples can be formed. For example, some configu-
ration components may be deleted from the whole configu-
ration components disclosed in the embodiments.

What is claimed is:

1. An image forming apparatus comprising:

a first management unit configured to manage screen type
information including a type that indicates a dependence
relationship between plural Ul screens when performing
customization for a Ul screen, each of the plural Ul
screens being assigned to each of plural users;

a second management unit configured to manage place-
ment item type information including a type that indi-
cates whether a placement item to be placed on the each
of the plural UI screens reflects a customization of a
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default UI screen, wherein the each of the plural Ul
screens depends on the default Ul screen;

a third management unit configured to perform manage-
ment and display control for configurations of the plural
UI screens; and

a customization control unit configured to, in a case where
apredetermined placement item of the default Ul screen
that is display-controlled by the third management unit
is set so as not to be displayed for a customization,
determine whether corresponding placement item of the
each of the plural UI screens that depends on the default
UI screen reflects the customization of the default UI
screen based on the screen type information of the
default UI screen and the placement item type informa-
tion of the placement item of the customization target.

2. The image forming apparatus as claimed in claim 1,
wherein, when there is a dependence relationship between
first and second placement items to be placed on the default
Ul screen, the dependence relationship is set to the placement
item type information, and

when customization for applying use restriction to the first
placement item is performed on the default UI screen,
the customization control unit applies the customization
for applying the use restriction for placement items that
correspond to the first and second placement items on
the each of the plural Ul screen.

3. The image forming apparatus as claimed in claim 1,
wherein, when a placement item is added to a Ul screen, the
third management unit determines a type of the placement
item to be added by determining whether a program corre-
sponding to the placement item to be added is a program for
realizing a function in itself; and

the second management unit manages the determined type
and the placement item to be added by associating them
with each other.

4. The image forming apparatus as claimed in claim 1,
wherein the screen type information includes types of a
default screen and a user-by-user screen that depends on the
default screen.

5. The image forming apparatus as claimed in claim 1,
wherein the placement item type information includes

a screen dependent type in which customization of a Ul
screen which is depended on is reflected and

a function dependent type in which customization of a Ul
screen which is depended on is not reflected.

6. The image forming apparatus as claimed in claim 5,
wherein the function dependent type includes a dependence
relationship between placement items.

7. A customization control method to be performed by an
image forming apparatus including:

a first management unit configured to manage screen type
information including a type that indicates a dependence
relationship between plural Ul screens when performing
customization for a Ul screen, each of the plural Ul
screens being assigned to each of plural users;

a second management unit configured to manage place-
ment item type information including a type that indi-
cates whether a placement item to be placed on the each
of the plural UI screens reflects a customization of a
default UI screen, wherein the each of the plural Ul
screens depends on the default Ul screen;

a third management unit configured to perform manage-
ment and display control for configurations of the plural
UI screens; and

a customization control unit configured to, in a case where
apredetermined placement item of the default Ul screen
that is display-controlled by the third management unit
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is set so as not to be displayed for a customization,

determine whether corresponding placement item of the

each of the plural UI screens that depends on the default

UT screen reflects the customization of the default Ul

screen based on the screen type information of the

default UI screen and the placement item type informa-

tion of the placement item of the customization target,

said method comprising the steps of:

obtaining, by the first management unit, from a storage
unit, screen type information including a type that
indicates a dependence relationship between the plu-
ral Ul screens when performing customization for a
UT screen, said each of the plural Ul screens being
assigned to the each of the plural users;

obtaining, by the second management unit, from a stor-
ageunit, placement item type information including a
type that indicates whether a placement item to be
placed on the each of the plural Ul screens reflects the
customization of the default UI screen, wherein the
each of the plural Ul screens depends on the default
UI screen; and

performing management and display control, by the
third management unit, for a predetermined UI
screen;

wherein the method further comprises, in a case where
the predetermined placement item of the default Ul
screen that is display-controlled is set so as not to be
displayed for a customization, determining, by the
customization control unit, whether the correspond-
ing placement item ofthe each of the plural Ul screens
that depends on the default Ul screen reflects the
customization of the default Ul screen based on
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the screen type information of the default UI screen and

the placement item type information of the placement
item of the customization target.

8. A non-transitory computer-readable recording medium
recording a program configured to cause a computer to
execute the steps of:

obtaining, from a storage unit, screen type information

including a type that indicates a dependence relationship
between plural Ul screens when performing customiza-
tion for a Ul screen, each of the plural UI screens being
assigned to each of plural users;

obtaining, from a storage unit, placement item type infor-

mation including a type that indicates whether a place-
ment item to be placed on screen the each of the plural UI
screens reflects a customization of a default UT screen,
wherein the each of the plural UI screens depends on the
default UT screen; and

performing management and display control for a prede-
termined Ul screen;

wherein the steps further comprise, in a case where a pre-
determined placement item of the default UI screen that
is display-controlled is set so as not to be displayed for a
customization, determining whether corresponding
placement item of the each of the plural Ul screens that
depends on the predetermined UI screen reflects the
customization of the default Ul screen based on

the screen type information of the default UI screen and

the placement item type information of the placement item
of the customization target.
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